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(57)Abstract: 

PROBLEM TO BE SOLVED: To properly restrain a steering 
reaction force so as to improve a steering feeling in an 
active steering system with a superposition transmission by 
increasingly or decreasingly controlling an operation torque 
strength according to a Jumped up value of an additional 
steering angle by an electric servo motor when it occurs. 
SOLUTION: A steering wheel angle 5L of a steering 
mechanism steered by a steering wheel 31 of a vehicle 35 is 
detected by a steering wheel angle sensor 38, and the 
detection value is inputted to an open-close loop control 
unit 37. An additional steering angle 5M by an electric servo 
motor 33 is superposed on the angle 5L at a transmission 
32, and the superposed angle 5L' is fed to a steering gear 
box 34. At this time, when a jump occurs in a target value of 
the angle 5M, such control is made that the steering torque 
strength is reduced if there is no dangerous condition in the 
running dynamic aspect, while it is increased if there is a 
dangerous condition. 
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JPO and NCIPZ are not responsible for any 
damages caused bST the use o£ tliis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the car which has the active steering system on which superposition transmission 
superimposes an addition steering angle by actuation of an electric servo motor to the steering wheel 
angle which an operator sets as a steering wheel The 1st recognition process which recognizes whether 
the leap occurred in the desired value of said addition steering angle. The 2nd recognition process which 
recognizes whether a situation with it exists, [ dangerous on a transit dynamics target when it has been 
recognized at said 1st recognition process that the leap occurred in the desired value of said addition 
steering angle ] The control process controlled to reduce the actuation torque reinforcement transmitted 
to said superposition transmission from said electric servo motor in the situation which is not dangerous 
on said transit dynamics target, and to increase it in a situation dangerous on said transit dynamics target 
according to the result of said 2nd recognition process The reduction approach of the steering reaction 
force of the car characterized by having. 

[Claim 2] Said torque control of said electric servo motor is the reduction approach of the steering 
reaction force of the car according to claim 1 characterized by performing by restricting the motor 
current reinforcement supplied to said electric servo motor. 

[Claim 3] It is the reduction approach of the steering reaction force of the car according to claim 1 which 
said 2nd recognition process has the discernment process which identifies a situation dangerous on the 
transit dynamics target with which plurality differs, and is characterized by said control process 
increasing said motor current reinforcement graduated according to the danger of the transit situation 
identified at said discernment process. 

[Claim 4] As opposed to the steering wheel angle which an operator adjusts according to a car situation 
or a perimeter situation It is the active steoing system which has the open loop control / closed-loop- 
control unit with which an electric servo motor and superposition transmission superimpose an addition 
steering angle according to the parameter defined. Said open loop control / closed-loop-control unit 
current control / limit unit Have and said current control / limit unit with the signal supplied from other 
control units in the sensor in a car, and/or a car The active steering system characterized by carrying out 
the adjustable limit of the motor current reinforcement supplied to said electric servo motor according to 
the danger of the transit situation which said open loop control / closed-loop-control unit computed. 
[Claim 5] It is the active steering system according to claim 4 which has a means recognize whether a 
situation dangerous on a transit dj^amics target exists when it has been recognized that have recognized 
whether the leap generated said open loop control / closed-loop-control unit in said desired value of said 
addition steering angle, and the leap occurred in said desired value of said addition steering angle, and is 
characterized by for said means to have a car model and/or a perimeter model. 
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* NOTICES * 

JPO and NCIPX are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reduction approach of the steering reaction force of 
a car of having the active steering system to which superposition transmission superimposes an addition 
steering angle on a detail by actuation of an electric servo motor to the steering wheel angle which an 
operator sets as a steering wheel further, and the active steering system for it, about the reduction 
approach of the steering wheel reaction force of a car of having an active steering system, and the active 
steering system for it. 
[0002] 

[Description of the Prior Art] the active steering system in the former — the [ German disclosure official 
report ] — from DE-OS No. 4031316, it is known and is roughly shown in drawing 3 of an 
accompanying drawing. In this active steering system, steering wheel angle deltaL which an operator 
adjusts through a steering wheel 21 is impressed to the input of the superposition transmission 22. 
Furthermore, based on the signal about a transit situation and a perimeter situation, an open loop 
control / closed-loop-control unit 37 computes addition steering angle deltaM, and supplies the actuation 
current which ****s to the electric servo motor 23. 

[0003] Addition steering angle deltaM is impressed to other inputs of the superposition transmission 22. 
Since superposition steering angle deltaL' to the steering wheels 25a and 25b occurs, this superposition 
steering angle can be changed to the output side of the superposition transmission 22 regardless of 
steering wheel angle deltaL adjusted with a steering wheel. 

[0004] Superposition steering angle deltaL' is changed into motion of the ****ing steering shaft 26 in 
the steering gearbox 24. According to the equipment of a graphic display, the various functions to 
improve transit dynamics, transit safety, and a car property are realizable. However, power assistant 
functions, such as a servo steering, cannot be attained by tfie above-mentioned approach. That is, 
steering wheel angle deltaL which an operator sets up does not change, but a steering wheel is 
maintained in the location. 

[0005] In the superposition transmission 22, a free rotational frequency or a free rate is added to a 
mechanical output with the revolution torque ratio or power ratio of immobilization. The torque 
outputted from this electric servo motor must be transmitted in the direction of the steering gearbox 24 
by supporting a steering wheel 21 . 

[0006] When this torque is not supported at all with a steering wheel 21, or when only a part is 
supported, a steering wheel 21 starts rotation, without Wheels 25a and 25b rotating. Therefore, an 
operator cannot lift a hand from a steering wheel 21 during the break in of the electric servo motor 23. 
[0007] The motor torque which gives reaction force to the steering wheel 21 which an operator supports 
follows the acceleration of the electric servo motor 23, or existing mass inertia. If the torque supported 
becomes the magnitude more than predetermined, it will be sensed by the operator and an operator will 
memorize sense of incongruity to car transit. Don't make it get worse by the conventional steering 
system by using the electronic steering system which has superposition transmission for an operator's 
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very good steering sensation. 

[0008] Therefore, in order to amend a transit situation dangerous on a transit dynamics target, when an 
electronic steering system operates, it is required to generate required addition steering angle deltaM for 
a short time. For this reason, the electric servo motor made to generate an addition steering angle must 
be quickly rotated at a high rotational frequency. Weighting of this motor rotational frequency nmot is 
carried out by the time quadrature of the motor torque mmot, and the mass inertia J, and it is computed 
by the following formulas. 



[0010] By the top formula, in order that the electric servo motor 23 may reach a quickly high rotational 
frequency, it is shown that high torque must be generated in the given inertial mass J. Thus, although it 
becomes possible to carry out sudden acceleration of the motor by high motor torque, since this high 
motor torque generates the above-mentioned steering reaction force and has an adverse effect to an 
operator's transit sensation, generating of such high motor torque must be avoided especially in the 
situation which is not needed. However, a motor dimension must be designed so that high torque may be 
acquired on the other hand at the time of the need. 

[001 1] Next, the response characteristic of the motor to the leap of addition steering angle deltaM is 
explained based on drawing 4 . D rawing 4 is the graphical representation showing the simulation result 
showing the response characteristic of the motor to the leap (namely, leap of addition steering angle 
deltaM) of a control input. In addition, the simulation result of a graphic display is based on the closed- 
loop-control circuit which carries out PD control. 

[0012] In drawing 4 , Sign A shows the time shift of a control input (namely, target angle) (whenever 
[ LR ]). Sign B shows the time shift of a actual angle (whenever [ LR ]). Sign C shows the time shift of a 
motor rotational frequency (1/s). Sign D shows time amount transition of motor torque which acts on a 
steering shaft (Nm). 

[0013] As shown in dra wing 4 , the actual angle (curve B) of an electric servo motor reaches the desired 
value shown in Curve A after about 200ms. At this time, as shown in Curve C, a motor reaches 
maximimi engine speed. On the other hand, the torque which an electric servo motor brings to a steering 
shaft reaches peak value higher than 50Nm, as shown in Curve D. This high torque peak is clearly 
sensed by the operator, and memorizes sense of incongruity during car transit. 

[0014] Next, based on drawing 5 , the inclination limit approach of a general target angular velocity in 
the former is explained. Drawing 5 is the graphical representation showing the response characteristic of 
the motor to the control-input leap which carried out the inclination limit of the target angular velocity at 
4.35 rad/s. 

[0015] As shown in drawing 5 , a control input "desired value of addition steering angle deltaM" goes 
up in the shape of ramp type by restricting the inclination of target angular velocity. Thus, by restricting 
the inclination of target angular velocity shows that motor torque is reduced substantially as compared 
with drawin g 4 (curve D). 
[0016] 

[Problem(s) to be Solved by the Invention] However, as shown in drawing 5 , it takes about 400ms for a 
motor to reach desired value to the approach of restricting the inclination of the conventional target 
angular velocity, without reaching maximum engine speed (curve C) (curve B). Thus, by the 
conventional approach, there is a problem that desired value cannot be promptly reached by the motor. 
[0017] Therefore, in the active steering system which has superposition transmission, while the technical 
problem of this invention avoids the steering reaction force resulting from the torque which an electric 
servo motor generates or is made to reduce it to a tolerance limit, it is in the thing which can maintain 



[0009] 
[Equation 1] 




1 
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the high operating speed of a motor and for which the reduction approach of new and the steering 

reaction force of the improved car and the active steering system for it are offered. 

[0018] 

[Means for Solving the Problem] As opposed to the steering wheel angle which an operator sets as a 
steering wheel like invention according to claim 1 in order to solve the above-mentioned technical 
problem by actuation of an electric servo motor In the car which has the active steering system by which 
superposition transmission superimposes an addition steering angle The 1st recognition process which 
recognizes whether the leap occurred in the desired value of said addition steering angle. The 2nd 
recognition process which recognizes whether a situation with it exists, [ dangerous on a transit 
dynamics target when it has been recognized at said 1st recognition process that the leap occurred in the 
desired value of said addition steering angle ] The control process controlled to reduce the actuation 
torque reinforcement transmitted to said superposition transmission from said electric servo motor in the 
situation which is not dangeroiis on said transit dynamics target, and to increase it in a situation 
dangerous on said transit djmamics target according to the result of said 2nd recognition process The 
reduction approach of the steering reaction force of the car characterized by having is offered. 
[0019] By invention given in this paragraph, in the situation which is not dangerous on a transit 
dynamics target, since an electric servo motor intervenes without carrying out sudden acceleration 
extremely, motor torque can be reduced to extent which an operator does not sense. On the other hand, it 
is in the condition wWch maintained the high operating speed of the motor which is needed in a 
dangerous situation, and the generating torque of an electric servo motor can be restricted to extent 
which an operator does not sense. Thus, the torque transmitted to a steering shaft can be restricted to 
adjustable according to a situation. Consequently, an operator can also secure the safety of car transit 
with good car transit sensation. 

[0020] Moreover, if it constitutes so that it may perform by restricting the motor current reinforcement 
by which said torque control of said electric servo motor is supplied to an electric servo motor like 
invention according to claim 2, since the torque generated in proportion to motor current reinforcement 
will be restricted to the value beforehand set up in motor current strength, not exceeding the torque 
which needs an electric servo motor is guaranteed. 

[0021] Like invention according to claim 3, moreover, said 2nd recognition process It has the 
discermnent process which identifies a situation dangerous on the transit dynamics target with which 
plurality differs. Said control process If it constitutes so that motor current reinforcement may be 
increased graduated in proportion to the danger of the transit situation identified at said discernment 
process for example, when a handle is taken, or when the danger of the transit situations in the case (mu- 
split braking) of braking with the fiiction value from which a right-and-left wheel differs etc. is higher 
Since high torque can be generated graduated according to danger, the safety of car transit can be 
secured further. 

[0022] In order to solve the above-mentioned technical problem, moreover, like invention according to 
claim 4 As opposed to the steering wheel angle which an operator adjusts according to a car situation or 
a perimeter situation It is the active steering system which has the open loop control / closed-loop- 
control unit widi which an electric servo motor and superposition transmission superimpose an addition 
steering angle according to the parameter defined. Said open loop control / closed-loop-control unit 
current control / limit unit Have and said current control / limit unit with the signal supplied from other 
control units in the sensor in a car, and/or a car The active steering system characterized by carrying out 
the adjustable limit of the motor current reinforcement supplied to said electric servo motor according to 
the danger of the transit situation which said open loop control / closed-loop-control unit computed is 
offered. 

[0023] By invention given in this paragraph, in the situation which is not dangerous on a transit 
dynamics target, since an electric servo motor intervenes without carrying out sudden acceleration 
extremely, motor torque can be reduced to extent which an operator does not sense. On the other hand, it 
is in the condition which maintained the high operating speed of the motor which is needed in a 
dangerous situation, and the generating torque of an electric servo motor can be restricted to extent 
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which an operator does not sense. Thus, the torque transmitted to a steering shaft can be restricted to 
adjustable according to a situation. Consequently, an operator can also secure the safety of car transit 
with good car transit sensation. 

[0024] Like invention according to claim 5, moreover, said open loop control / closed-loop-control unit 
Whether the leap occurred in said desired value of said addition steering angle It has a means to 
recognize whether a situation dangerous on a transit dynamics target when it has been recognized that 
have recognized and the leap occurred in said desired value of said addition steering angle exists. Said 
means If it constitutes so that it may have a car model and/or a perimeter model, in case the 2nd 
recognition process will be performed especially, it can perform using a car model and/or a perimeter 
model. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
to a detail, referring to an accompanying drawing. In addition, in the following explanation and an 
accompanying drawing, duplication explanation is omitted by ****** which attaches the same sign 
about the component which has the same fimction and the same configuration. 

[0026] (Gestalt of the 1st operation) The gestalt of the 1st operation is explained hereafter, referring to 
drawing 1 . Drawing 1 is the functional-block circuit diagram of the active steering system concerning 
this operation gestalt. 

[0027] As shown in dr awing 1 , it is set up by the steering wheel 3 1 of a car 35, and steering wheel angle 
deltaL which acts on the input side of the superposition transmission 32 through a steering wheel shaft 
(not shown) is detected by the steering wheel angle sensor 38 connected to a steering wheel shaft, and is 
supplied to the input side of an open loop control / closed-loop-control unit 37. Steering angle deltaL' on 
which it was superimposed is outputted to the output side of the superposition transmission 32, and the 
steering gearbox 34 is supplied. 

[0028] Other sensors 36 installed in a car detect actual steering angle deltaV, the travel speed, or other 
car situations and perimeter situations of a fi-ont wheel which the steering gearbox 34 generates, and 
supply them to the input of an open loop control / closed-loop-control unit 37 similarly. 
[0029] This open loop control / closed-loop-control unit 37 have current control / limit xmit 39 which 
controls the motor current reinforcement imot supplied to the electric servo motor 33 to adjustable 
(embracing especially the danger of a transit situation). The danger of this transit situation is computed 
using the car model and/or perimeter model which are stored in memory 40 if needed [ the signal and if 
needed ] which an open loop control / closed-loop-control unit 37 supplies. Therefore, an open loop 
control / closed-loop-control unit 37 has a means to reduce the steering reaction force of the car 
transmitted by the electric servo motor, when a control input is fast. 

[0030] The above-mentioned means which an open loop control / closed-loop-control unit 37 has 
performs the 1st recognition process which recognizes first whether the desired value of addition 
steering angle deltaM or the leap of a control input occurred. Subsequently, it recognizes whether a 
situation dangerous with the 2nd recognition process on a transit dynamics target when it has been 
recognized that the leap of the desired value of an addition steering angle occurred as a result of the 1st 
recognition process exists. 

[0031] An open loop control / closed-loop-control unit 37 supplies a signal to current control / limit unit 
39, and the limit according to a transit situation is performed by this signal. According to the result of 
the 2nd recognition process, the actuation torque reinforcement transmitted to the superposition 
transmission 32 fi"om the electric servo motor 33 is reduced, and is controlled by the situation which 
does not have risk to a transit dynamics target to make it increase in a situation dangerous on a transit 
dynamics target. 

[0032] The car model and/or perimeter model which are used in case the 2nd recognition process is 
performed are storable in the memory 40 attached to the open loop control / closed-loop-control unit 37. 
[0033] As mentioned above, control of the motor torque mmot is performed by controlling the current 
reinforcement supplied to an electric servo motor. In addition, as for an open loop control / closed-loop- 
control unit 37, it is desirable at this time to identify a situation dangerous on the transit dynamics target 
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with which plurality differs, and to form motor current reinforcement according to the danger of a transit 
situation, so that it may increase graduated. 

[0034] The motor torque at the time of an electric servo motor intervening by the approach concerning 
this operation gestalt in the situation which does not have risk to a transit dynamics target is reduced to 
extent which is not sensed by the operator. In the situation which does not have risk to a transit 
dynamics target, since the active steering system by which this has superposition transmission does not 
have to carry out sudden acceleration of the motor extremely, it can fully respond also with the reduced 
motor torque. 

[0035] On the other hand, higher motor torque is permitted in a situation dangerous on a transit 
dynamics target. The motor torque permitted goes up graduated with buildup of the danger of a 
situation. For example, in the dangerous situations in the case (mu-spHt braking) of braking with the 
friction value from which a right-and-left wheel differs, when a handle is taken etc., it is restricted so 
that the torque which an electric servo motor generates may not be sensed by the operator, where the 
high operating speed of a required motor is maintained. 

[0036] The torque mmot which an electric servo motor generates is proportional to the motor current 
reinforcement imot, as shown in a degree type. 
mmot=k-imot, in addition k are constants. 

[0037] Not exceeding the torque which needs an electric servo motor is guaranteed by restricting motor 
current reinforcement to the value set up beforehand so that clearly from a top type. A limit of a motor 
current is realizable with suitable means, such as current control / limit unit which has an adjustable 
desired value limit. 

[0038] Next, the response characteristic of a motor is explained based on drawing 2 . Drawin g 2 shows 
the motor response characteristic over the leap of the control input conceming this operation gestalt like 
drawing 4 and drawing 5 which were shown with the conventional technique. 

[0039] In dra win g 2 , Curve A shows the time shift of a target angle (whenever [ LR ]). Curve B shows 
the time shift of a actual angle (whenever [ LR ]). Curve C shows the time shift of a motor rotational 
frequency (1/s). Curve D shows the time shift of the motor torque transmitted to a steering shaft (Nm). 
[0040] As shown in drawin g 2 , motor torque on either side is respectively restricted to 25Nm (curve D). 
The steering reaction force accompanying the torque and it which are transmitted to this steering shaft is 
reduced to abbreviation one half extent as compared with the steering reaction force (the curve D in 
drawing 4 ) of the conventional electric servo motor. 

[0041] Furthermore, the actual angle (curve B) of a motor reaches desired value (curve A) after 220ms 
of abbreviation. Time of concentration until this electric servo motor reaches desired value is quick to 
abbreviation same extent as compared with the case (the curve B in drawing 4 ) of the electric servo 
motor which does not restrict target angular velocity. On the other hand, as compared with the time of 
concentration (the curve B in drawing 5 ) at the time of restricting the conventional target angular 
velocity by 4.35 rad/s, it is shortened to abbreviation one half extent. 

[0042] As mentioned above, although the gestalt of the suitable operation conceming this invention was 
explained, this invention is not limited to this configuration. If it is this contractor, various kinds of 
examples of correction and examples of modification can be assumed within the limits of the technical 
thought indicated by the claim, and it will be understood as what is included also about those examples 
of correction, and the example of modification by the technical range of this invention. 
[0043] 

[Effect of the Invention] In the situation which is not dangerous on a transit dynamics target, since an 
electric servo motor intervenes without carrying out sudden acceleration extremely, motor torque can be 
reduced to extent which is not sensed by the operator. Thus, the torque transmitted to a steering shaft can 
be restricted to adjustable according to a situation. Consequently, an operator can secure the safety of car 
transit, where good car transit sensation is acquired. 
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[0007] m^m^^r X T-r y > - ;u 2 

--^2 3<DttiiiJe^^c^i3:5I^cDWa:lMttccg^^„ 3:f^ 
^ti-S hJUe^ti. B^^l^±OA^5Cc>^^>5><tilfe^cc.#. 
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3 

[0 00 8] bfc:f)^'ox. mm:^^m(>cMm^^Mm 
ecu, sm^ji^^wmnsM^mmmx^^^'^^ct 

«ToS;^c<i:0®ffi$ti^. 10 

[0009] 

nmot = - — ! * X mmotdt 

2k ^ J * 

[0010] ±^r'{i, miftif-^K-t-^ 2 -^^t^^mc 

[0011] ;x^c, fljjn^jKft ^McD?R^^ic>pf-r^^- 
- 3? coj^r.^if^^^-r ^ ^ u - 3 >s^^7K"r 30 

[0 0 12] ll4Cc4sl^r. #^A«. mmXtJ (fiP^ 

@^^) oB^reie^i^^^^ (LRj^) . n^Bict, m 

TjkT (Nm) o 

[0 0 1 3] |^4K:int-J:^^c, -^i^-^K-t-- 5?CD^ 
^ffi (ffi^B) ,^^2 0 Om st^CC, ftllAiC^-ra 40 

■ri;^&c. 5 ONmJ:0 4>igl^t:--^fiICca-r'2>o C<D 

[00 14];^^C, ^SCca-iJC^r, 8^*tc4oC:f -5— ^is 
SftilS* 4 . 3 5 r a d / s t^c^mUULtcUmK^ 
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[ 0 0 1 5 ] ^ 5 ^m-r^ ^ cc. a«ft3iScD<^iB^*ij 

[ig-r C i 6C J: 0 , %mXt^ r f^MM«£ft <^ MCD g 
a©^iB^MSg"r^c<ttcJ:0, 114 itb^jJUr. 

[0016] 

^fiiCCSiJ^^^^r'CC^4 0 Om s€gT€> (tt^ 

B) o c(Dct^cc. ts^:^ar'ji. ^-^ccctoffiiS 
[0 0 17] L/cT&^or, *#feBjcDiSjlit3:. fcgh^^ 

jx^^mm\^^^\.Hn^^m^^x\^m^'^h-i^. ^ 

[0018] 

jMxmm^tifctB^i^c^ mnw):t}^m(^cm,muvtm^ 

ex. mnEmm^^m(>cmmxrj:i.^mix\i:s:i&m^ 

[0019] :i:mnEm(D^mxu, mmt)^mcM.m 
)\^^^i&mr^ct^^x^^. —y^, mimj:ixu(^c:i6i^ 

x% M^^^m^vrj:KmSt^xmM'^-^^'e-^(o^ 
^h)v^^mm-r^ctf)^x^^^ cojc^^c, xr-r 

[0 02 0] ^/c. iS^:^2CCiEiScD^0JOct:^CC. hu 
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[0 02 2] ^/c. ±MEmm^m^'r^fcit)(^c, tmm 

SM h ^ ^ 3 >;&M^MilflSl^^mM-r ^ga;^- 
[0 02 3] :^m%m(DmMxu, mm:b^m(,c^m 

x\ mmi^f)m^iyrj:i.m^^x^v-7i<^- ^(D^ 
J^ccmM^^f ^Pi^tf o^:^ ^ftffir >s c i 

[0 024] ^?c. m^m 5 Cciatg(D^0^(D J: ^ ^c. mf 40 
[0 02 5] 
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mfs^^mr^mfmrncc-oi^xitt. m-n^^i^-r^c 
[0 02 6] (m\ (ommcomm m i ^#^0 

:$:^JS?f^^^c*:^:^:> 5 r 7^ -Y X A O^ftfe:/ a 

^> ^M^SMX^^. 

[ 0 0 2 7 ] 0 UCT^^-rJ: ^ic, ^M3 5 0Xf-ry> 
^x^^-;i/3 1 T'^S^n. xt^t u>^>^'<--;^>'1- 
:7h (Si^s^-T) ^/^UTSMh^>X^ y V3>3 2 

c7)A:^?ffJ^cffffi-r^xf'T •;>^^^^^--;^^-^L$^, x 
T^r y ^tJ^^h'Y-juv'i' >^ htcjg^^n^XT^r >;>^' 

h^>x^ •>>'3>3 2cDai:^ffiij^c:{^, mm:^tifc»M 
n^L' -fy^mti^ti. Xf-TU>^^=^*rJi^*-:^ ^X3 4^C 

[0 0 2 8] mi^rt^C^5tl^<teC0-fe>1f3 6&i. X 

T^r y > ^4^^ ^ ^ X 3 4 ij^m^-t ^mMi&cDmmm 

^tUL. mmf^c. m)\^-y^mmym)i'-y'mm::i^:^:^h 

[0 02 9] c(Dm)v-y'mmym)i-y'mm::i:='y h 

o t ^ m^cMjmi(ommmcf;o>ox) pj^ 
i^cmm^ ^mmmmymm::^,::. ^> h 3 9^wr^. c(d 
^^^^(Dfmmt. mji-y'm^ym)i^- yMm::^^^ 
h 3 7 ^^m^-r^im^Ri^'^mciz^ox^^ 4 o 

[003 0] ^;b--:7-$iJiaJ/&1;U-:7*$iJfflJ^^ h 3 7 

commjim^mnr^. ycc^r. m2cDi§M6xiir. ^ 
1 <DM^j:m<Di^^t Lxm\mmn(ommm<ommf>^ 

[003 1 ] m)i-':rpmym)\^-y'pm::^^ vhsi 

1f-rK't-^3 35&>6m:gh^>X5 t7i^a>3 2Cce 

[003 2] m)\^-y'fm/m)\^-y^um::i^^ vV3i 
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[0 03 3] ±iE<Z)<fc'5tC. h;U^m. o t 0*J 

[0 034] :^mmnmic^^-fy^^y^'mcj^ o , mmt) lo 

[0 03 5] -:fj, ^nmt}^m(fCf^mrj:msi(^:^i>r: 

m.mm u ^mmmx%m ^n^m^ ^ v 

[0 0 3 6] mm-^-^-'^-^ii^^^'^r^ h;U^m 

Him ot ~k.* imo t 

[0 03 8] ^>:tc. ^ 2 ^cS'^i^r , ^(D&wi^m 

[0 03 9 ] S2^C:|dl^r. flJ^A^S, StiftOB$ra1&^ 40 
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[0 0 4 0] m2(fC^'r J: ^(tC, ^:^(0^-^h)\y^ 

[0 04 1 ] ^6iC. ^--^cD^l^ft (a,^B) B§ 

2 2 Om sf^CC(3:, S^fii (ftlgA) CCfiMT-So CO 

(lI4«CDft^B) timi^X. B§|Hl— ^jgtcilc^o - 
fie3f£CDaa:^iiS^4. 3 5 r a d/s ^TCC$IJK 

[0042] «±, :$:|feB8Cc<^^if?®i^j:|IIS<D?f^^^co 
[0 04 3] 

-t-- ^mmx^mm^mr^mm^^^frs't ^ ^ ^ 

[0 3] «e*(DT^7--/::^jSj9e>'X7"AC[):/a ^/^^K 

Kt)mm^cn^h\x:.^w&^n^-^^^^ymx^^. 

3 1 X7^TU>^'3f^-f-;l' 

3 2 MMiVyl^X^ vly^ly 

3 3 mit)if-Ji<^^-^ 
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